Abstract. Summation of series of the form IZitii kv~xr(k) is considered, where 0 < v < 1 and r is a rational function. By an application of the Euler-Maclaurin summation formula, the problem is reduced to the evaluation of Gauss' hypergeometric function. Examples are given.
Introduction
In a recent paper [3] , Gautschi has considered series of the type p, q being real polynomials, deg p < deg q . It is assumed that the zeros of q all have nonpositive real parts. By obtaining the fraction decomposition of r, the problem can be simplified to considering rational functions of the form r{k) = whr (SRû-0' m~l)-
The fractional power kv~x in (1.1) may be generalized to (k + b)"~x, JR6>0; we thus consider series of the type <'■*> gl^F (m>.,o<"<i).
In the cited paper, the sum of the series ( 1.2) is expressed as a weighted integral over R+ of certain special functions related to the incomplete gamma function. Gaussian quadrature is applied to the integral, using wv(t) = t~ve(t), where e(t) = t(e' -l)~x is the Einstein function, as a weight function on [0, oo). Convergence of the quadrature formula can be shown. Nevertheless, the application of the method is not a simple task, in general. The main difficulty is connected with the evaluation of the incomplete gamma function. For v = 5 , this function is expressible in terms of Dawson's integral F, which can be computed to high accuracy.
In this paper, we show that the problem of summing the series (1.2) may be solved using very simple tools. Application of the Euler-Maclaurin formula reduces the problem to the evaluation of Gauss' hypergeometric function 2FX.
Results
Let s denote the sum of the series (1.2). We can write 
and Bj is the j th Bernoulli number. Using a formula of [4, 3.194 .2], we obtain (2.4)
Equations (2.3), (2.4) and the formula
where (2.6)
License or copyright restrictions may apply to redistribution; see http://www.ams.org/journal-terms-of-use and (c)j := c(c + 1) ■ ■ ■ (c + j -1) is Pochhammer's symbol. The function 2FX appearing in the equation (2.6) can be evaluated by applying some standard linear transformations (see [1, 15.3.4, 15.3.7] ) which brings this function into a form having a fast convergent power series expansion.
Examples
We made several tests, taking various combinations of the parameters. In all examples below we take q = 4 (cf. (2.5)), i.e., we compute the approximation 
to the sum s of the series (1.2), where r" is defined by (2.6).
All the computations were done on a personal 486-based computer, in extended arithmetic (about 18 decimal places).
Example 3.1. Let a > 0, b = 0, v = \. This is the case discussed in [3, §3] . Note that the hypergeometric function 2FX(z) in the formula (2.6) simplifies in this case to the arctan function. The results for m = 1 are shown in Table 3 .1. Convergence is very fast, even for large a, in which case Gautschi's method of [3] needs some extra effort to achieve good accuracy. This remains true for other values of v e (0, 1 ) and b > 0 ; in Table 3 Example 3.2. The method works well also for complex a . For a = ia, a > 0, b = 0, v = j, m = 1 , we obtained the results shown in Table 3 .3. For each n , the first entry is 3ts" , the second 3s" (cf. (3.1) ). The nature of the convergence is the same as in the preceding examples. In contrast with the method of [3] , Table 3 .4. Approximations 
